P
erhaps the very first question to be answered in an article on peer review is, "Who cares?" And in truth until several years ago when I casually agreed to moderate a panel on current issues in peer review, that would have been precisely my response. However, as I have since learned, peer review is a much more important and more exciting topic than it might first appear.
For one thing, there are a lot of folks interested in it. The topic of peer review has spawned an extensive literature and at least one major continuing series of conferences, the International Congresses on Peer Review and Biomedical Publication. The sixth of these gatherings, jointly organized by JAMA and BMJ, will be held in Vancouver this coming September, and if past experience is any guide, it will be well attended. The fifth Congress, which was held in Chicago in September 2005, attracted Today, of course, we think of peer review as synonymous with the scholarly journal. But this is actually a relatively recent development dating from the post World War II era. As the first modern scientific journal, The Transactions may have spawned many successors, but only some adopted peer review. Many of the new journals, possibly most, simply relied on the editor's judgment. For example, Albert Einstein's revolutionary "Annus Mirabilis" papers, which appeared in the 1905 issue of Annalen der Physik, were never subjected to peer review. Instead, the journal editor-inchief, Max Planck (the father of quantum theory and a Nobel Prize winner), reviewed the papers himself and then published them in a splendid example of operational efficiency and one-stop shopping.
In the United States, it was not until the post-World War II science boom that peer review became accepted practice in the review of grant applications and scholarly publishing, our primary arena of interest. According to Jonathan Cole, Provost and Dean of Faculties at Columbia and co-author of a number of works on peer review, "It came into full force after the war with the establishments of the National Science Foundation and the National Institutes of Health. That is where the principle of merit-based review was very clearly established and has been followed ever since." 1 Before proceeding further, it is appropriate to offer a working definition of our subject. In its most traditional or classic form, peer review is the pre-publication review and written evaluation of a manuscript by one or more subject matter experts ("peers") selected by the editor or publisher for the purpose of assisting him or her with the final publishing decision. There are several commonly encountered varieties of peer review. In "blind review," the written review is anonymous, i.e., the reviewer's identity is not disclosed to the author. If the author's identity is also concealed, i.e., not made known to the reviewer, this is known as "double-blind" peer review. In "open peer review," on the other hand, the reviewer's identity is disclosed to the author.
While the mechanics of peer review vary, the final publishing decision, it should be noted, always rests with the editor or publisher. Nonetheless, the content of the review typically plays a major role. While it may occasionally happen that an editor or publisher chooses to publish an article, or book, that has been unanimously savaged by the reviewers, this is almost always a rare, and potentially newsworthy, event.
In short, peer review is a process in which scholarly manuscripts are selected for publication based on written evaluations by subject matter experts, or peers. Sometimes known as merit-based review, it ensures that scholarly articles and books are vetted for accuracy, relevance, and quality before acceptance by the publisher. In essence, peer review is a certification process in which scholars review the work of other scholars to evaluate its quality and readiness for publication. As such it is generally viewed as the "gold standard" by which a scholar's publication record is judged. While there are outlets for scholarly articles and books that do not employ peer review, scholarly reputations are largely based on peer reviewed publications, the quantity and quality of which are a widely accepted measure of status within the field. Thus peer review as it has come to be practiced today performs two important functions. First, it provides a generally accepted framework for making scholarly publishing decisions, thus shaping the scholarly literature. In addition, it has become an intrinsic element in the professional certification process, a matter of no small importance to authors.
However, what makes editorial peer review truly interesting today is neither its history nor its mechanics, but a growing sense of concern about its adequacy as an impartial and accurate selection tool. While many, perhaps most, observers still view peer review as the "gold standard" against which to measure other evaluation tools, there has in recent years been a growing chorus of criticism, particularly -but not exclusively -from younger scholars and minorities. For one thing, as has long been noted, there is an inherent risk of conflict of interest built into the peer review process. As the science historian Horace Freeland Judson observed, "…the persons most qualified to judge the worth of a scientist's grand proposal or the merit of a submitted research paper are precisely those who are the scientist's closest competitors." 2 Beyond this, peer review has been criticized as unreliable, idiosyncratic, and open to every sort of bias. It has also been repeatedly criticized for failure to validate or authenticate, as evidenced by any number of incidents involving the publication of invalid or fraudulent research.
3 Furthermore, some critics have argued that peer review, rather than advancing science, stifles innovation, perpetuates the status quo, and rewards the prominent. In addition, they have charged that peer review causes unnecessary delay in publication, is very expensive, and insufficiently tested.
4
Proponents of peer review, while acknowledging the validity of some or all of the criticisms levied against it, have generally tended to respond that, for all its faults, peer review remains an essential cornerstone of the scientific and scholarly process. Peer review, proponents sometimes say, is like democracy, which, to use Winston Churchill's famous phrase, "is the worst form of government except all those other forms that have been tried from time to time."
5 It is, in their view, easy to criticize peer review but much harder to come up with a better system.
Such arguments have neither satisfied nor silenced the critics, some of whom have called for the total elimination or replacement of the current system. Horrobin, for example, has argued that peer review "is a non-validated charade whose processes generate results little better than does chance."
6 More recently, in a provocative piece that became the most downloaded technical paper at PLoS Medicine, John P. A. Ioannidis, an epidemiologist at university of Ioannina School of Medicine in Greece and Tufts New England Medical Center, asserted that "There is increasing concern that most current published research findings are false."
7 Arguing that simulations show that "for most study designs and settings, it is more likely for a research claim to be false than true," Ioannidis called for improved and more rigorous statistical analysis of research findings in order to provide a more accurate assessment of validity.
It is fair to suggest that the continuing debate over peer review is unlikely to be reAnd, more about ProQuest. I can't forget to tell you about Jim Morris, another great person! Not to be confused with Jim Morrison (above), Jim Morris was telling me about the ProQuest digital microfilm which is worth paying attention to. And, I remember that Jim is a huge fan of fried chicken livers. We just had a going away party for one of our student workers who devoured a huge plateful of fried chicken livers. We were at virginia's on King (across from the Francis Marion Hotel solved soon. However, even as it continues, the Internet is providing the impetus for much experimentation and change. These experiments may be categorized in a variety of ways. The scheme advanced below has been adapted from one originally advanced by Matt Hodgkinson, a BioMedCentral Senior Editor.
8 It classifies these efforts into five basic types:
• Open peer review: a variation of traditional pre-publication peer review in which the reviews are published along with the articles. In some case, readers are allowed to post comments. Example: the BMC-series medical journals.
• Open and permissive peer review: articles are published if reviewed by some specified minimum number of reviewers. Example: Biology Direct.
• Pre-publication community peer review: a form of prepublication review in which the reviewers are volunteers rather than having been selected by the editor or publisher. Example: Atmospheric Chemistry and Physics, which combines a prepublication quality check and community peer review with publication of a revised final draft following an interactive public discussion period. (See Pöschl article below.) • Pre-publication peer review coupled with post-publication discussion and commentary: combines a streamlined pre-publication peer review process with post-publication discussion and commentary that is facilitated by providing readers with the ability to comment on and discuss published materials. Examples: PLoS ONE. (See Binfield article below.) • Post-publication community peer review: this utilizes a streamlined prepublication screening process in the expectation that peer review will occur post-publication as the scholarly community comments on, evaluates, and annotates the published article. Examples: Nature Precedings. The articles comprising this feature provide a variety of perspectives on the current status of peer review and its evolving role in scholarly communication.
• Mark Ware, former Director of IOP Publishing and currently principal of 
